Summary. Production of spermatozoa and secretion of rete testis fluid (RTF) in rams was assessed by a rete testis cannulating technique. Four breeds (Ile-de-France, Romanov, Pr\l=e'\alpes du Sud and cross-breed Romanov) were studied throughout the year. Inhibitory effects of the cannulation process on spermatogenesis were observed for some animals. Between-breed differences were found in sperm concentration and flow rate of the RTF. The seasonal variations in the daily sperm production of the testis were more pronounced for Ile-de-France rams than for the other breeds.
Introduction
Spermatozoa formed in the seminiferous tubules are carried from the testis to the epididymis by the flow of a fluid actively secreted by the seminiferous epithelium (see review by Setchell, 1978) . It is well established that the production of testicular spermatozoa is modified by seasonal factors (Ortavant, 1958 (Ortavant, , 1977 ; Lincoln & Short, 1980) but little is known about possible seasonal variations in testicular fluid secretion. By using a rete testis cannulation technique, the present study was undertaken to estimate sperm production and the fluid secretion of the testis in rams with respect to breed and sexual season.
Materials and Methods
Collection of rete testis fluid (RTF) RTF was collected from rams throughout the year. Four breeds were studied (Ile-de-France, Préalpes du Sud, Romanov and cross-breed Romanov: Romanov Ile-de-France or Romanov Préalpes du Sud). The technique of Voglmayr, Waites & Setchell (1966) as modified by Edwards, Dacheux & Waites (1976) (Snedecor, 1961 (1977) .
The only variation in flow rate from the stable mean levels observed thereafter was in Ile-de-France rams during the first 3 days of cannulation. This was probably a result of the surgical intervention as suggested by Lino & Braden (1972) . Since the daily production of spermatozoa remained stable at this time, the increase in flow rate may explain the low sperm concentration observed during this period.
The ionic composition of the fluid was in agreement with other results (see reviews by Waites, 1977; Setchell, 1978) and did not change significantly during the cannulation period. The small variation in Ca2+ (correlated with spermatozoa and protein) might be related to the presence of specific proteins and spermatozoa bound with Ca2+ (Waites, 1977) .
The concentration of spermatozoa seemed to be more affected by the cannulation process than was the flow rate. There was a breed difference in the degree of change of spermato¬ genesis, which appeared earlier in Ile-de-France (4-5 days) than in cross-breed Romanov (15-16 days) rams. This effect has been already described by Baker et al (1977) and by but was not reported previously (see review by Setchell, 1978) . Although the origin of this effect was unknown, the relatively early action on the testis may be linked to an alteration in sperm release and/or the late stages of spermatogenesis. A blockage of release of spermatozoa from the epithelium has been observed after antibiotic treatments in rabbits (Swierstra, Whitefield & Foote, 1964) and rats (Timmermans, 1974) , and in the monkey immobilized with a harness for a long time (Gondos, Zemjanis & Cockett, 1970 In spite of the effect of cannulation on spermatogenesis, the caution taken in collecting the data meant that it was possible to use this technique for evaluating the daily sperm production. Lino & Braden (1972) Ile-de-France rams found in this study (1-88 ± 0-1 IO9 from January to June and 4-03 ± 0-2 109 from July to December) were very similar to those previously published (1-9 ± 0-3 109 in spring and 3-9 ± 0-3 IO9 in autumn; Hochereau-de-Reviers et al, 1976) . This 2-fold difference in total sperm production between seasons is similar to that reported by Schanbacher & Ford (1979) .
The variations in the flow rate and concentration of spermatozoa in the fluid, the two components of the daily sperm production, were displaced from each other by about 1-5 months. The minimum and maximum were in February and August-September respectively for the flow rate, and March-April and November for the sperm concentration. This apparent delay may be compared to the duration of the spermatogenic cycle in the ram (40-5 days; Ortavant, 1958) . The hormonal signal from the anterior pituitary, which varies according to the season, may be translated as a modification of the seminiferous membrane and epithelium modifying the flow rate of RTF relatively quickly, but a lag of one spermatogenic cycle is necessary to modify the concentration of spermatozoa leaving the testis.
It is well known that spermatogenesis is under gonadotrophic control (Courot & Ortavant, 1981) , but the flow of the rete testis fluid in the ram does not seem susceptible to direct gonadotrophic regulation or to be linked to spermatogenesis (Setchell & Linzell, 1968; Waites, 1977; Setchell, 1978) . However, the possibility that gonadotrophins may act on the flow rate of RTF indirectly by modification of the seminiferous tubule cannot be excluded, and the effect may only be seen when between-season variations are marked.
